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REMARKS 



-ec, formality issues only , and no new J e ~; ~ 

questions or concerns regarding the amendment a ca 1 T "* 
encouraged and welcomed. undersigned is 
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ato^H"" TO MARKED-HP »r RSION fiFrmiM^g 

Attached hereto is a marked-up version of the changes made to .he 
spec,„ca»ion and claims by the current amendment The attached page is 
° aP " 0ned ™ 0N WTH MARKINGS TO ^ ,u , „^ 

CONCLUSION 

that Jatlr T n ° ' Urther ° U,S,andin9 ° bieC,i0nS " « * 

that the ap P l,ca„on ,s ,n condition for allowance. An early action to that effect is 

courteously solicited. 

Finally, if there are any formal matters remaining after this response the 
E*am,ner „ reouested to telephone the undersigned attorney to attend to these 



Respectfully submitted, 

Dwight H. Warkentin, 
By his attorneys, 

Date: ^^7^_2^_ ii=^2^=— 

Michael crSoldner" 
Reg. 41,455 
#27581 

Telephone: (763) 514-4842 
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Th « Paragraph beginnj 
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[such US ' n9 f20J " *e IPG 14 LT ^ 98 Part of outer 

isuchj e/ectrodes 22 pa * , ^mativelylln arimr 

« nousing r 20 f 26 be ^ in an j^^' a of 

assigned " " *» ** 14 in a m an " " ^ SUrfa - 

a 80 u s - Patent No 5 », oe „ a ma nner describsrt in „ 

employed tnm S ' 33 '.966. These electro commonly 

" ' '° measure '"a QRS duration as J ! ™ y be s ^fy 

° nasdesc *ed further below 

T ^ Paragraph 5eginn 

roneormoreofthedeDirteH/ _ S w,tn a Pace/sense 

Positions of the « ue P»cted /eads 16 99 r- 



adapted to be placed at electrode sites on or in or relative to the RA, LA, RV and 
LV. 

The paragraph beginning at page 12, line 3 has been amended as follows: 

The depicted bipolar endocardial RA lead 16 is passed through a vein into 
the RA chamber of the heart 10, and the distal end of the RA lead 16 is attached 
to the RA wall by an attachment mechanism 17. The bipolar endocardial RA 
lead 16 is formed with an in-line connector 13 fitting into a bipolar bore of IPG 
connector block 12 that is coupled to a pair of electrically insulated conductors 
within lead body 15 and connected with distal tip RA pace/sense electrode 19 
and proximal ring RA pace/sense electrode 21 . Delivery of atrial pace pulses 
and sensing of atrial sense events is effected between the distal tip RA 
pace/sense electrode 19 and proximal ring RA pace/sense electrode 21, wherein 
the proximal ring RA pace/sense electrode 21 functions as an indifferent 
electrode (IND_RA). Alternatively, a unipolar endocardial RA lead could be 
substituted for the depicted bipolar endocardial RA lead 16 and be employed with 
the IND_CAN electrode [22]20. Or, one of the distal tip RA pace/sense electrode 
19 and proximal ring RA pace/sense electrode 21 can be employed with the 
IND_CAN electrode [22]20 for unipolar pacing and/or sensing. 

The paragraph beginning at page 12, line 16 has been amended as follows: 

Bipolar, endocardial RV lead 32 is passed through the vein and the RA 
chamber of the heart 10 and into the RV where its distal ring and tip RV 
pace/sense electrodes 38 and 40 are fixed in place in the apex by a conventional 
distal attachment mechanism 41 . The RV lead 32 is formed with an in-line 
connector 34 fitting into a bipolar bore of IPG connector block 12 that is coupled 
to a pair of electrically insulated conductors within lead body 36 and connected 
with distal tip RV pace/sense electrode 40 and proximal ring RV pace/sense 
electrode 38, wherein the proximal ring RV pace/sense electrode 38 functions as 
an indifferent electrode (IND_RV). Alternatively, a unipolar endocardial RV lead 
could be substituted for the depicted bipolar endocardial RV lead 32 and be 
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employed with the IND_CAN electrode [22]20. Or, one of the distal tip RV 
pace/sense electrode 40 and proximal ring RV pace/sense electrode 38 can be 
employed with the IND_CAN electrode [22]20 for unipolar pacing and/or sensing. 

The paragraph beginning at page 13, line 12 has been amended as follows: 

In this case, the CS lead body 56 would encase four electrically insulated 
lead conductors extending proximally from the more proximal LA CS pace/sense 
electrode(s) and terminating in a dual bipolar connector 54. The LV CS lead 
body would be smaller between the LA CS pace/sense electrodes 28 and 30 and 
the LV CS pace/sense electrodes 48 and 50. It will be understood that LV CS 
lead 52 could bear a single LA CS pace/sense electrode 28 and/or a single LV 
CS pace/sense electrode 50 that are paired with the IND_CAN electrode [22]20 
or the ring electrodes 21 and 38, respectively for pacing and sensing in the LA 
and LV, respectively. . 

The paragraph beginning at page 17, line 6 has been amended as follows: 

The output amplifiers circuit 340 includes switching circuits for coupling 
selected pace/sense electrode pairs from among the lead conductors and the 
IND_CAN electrode [22]20 to the RA pace pulse generator (and LA pace pulse 
generator if provided), RV pace pulse generator and LV pace pulse generator. 
Pace/sense electrode pair selection and control circuit 350 selects lead 
conductors and associated pace/sense electrode pairs to be coupled with the 
atrial and ventricular output amplifiers within output amplifiers circuit 340 for 
accomplishing RA, LA, RV and LV pacing. 

The paragraph beginning at page 17, line 23 has been amended as follows: 

The sense amplifiers in sense amplifiers circuit 360 are uncoupled from 
the sense electrodes during the blanking periods before, during, and after 
delivery of a pace pulse to any of the pace/sense electrodes of the pacing 
system to avoid saturation of the sense amplifiers. The sense amplifiers circuit 
360 includes blanking circuits for uncoupling the selected pairs of the lead 
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conductors and the IND_CAN electrode [22 120 from the inputs of the RA sense 
amplifier (and LA sense amplifier if provided), RV sense amplifier and LV sense 
amplifier during the ABP, PVABP and VBP. The sense amplifiers circuit 360 also 
includes switching circuits for coupling selected sense electrode lead conductors 
and the IND_CAN electrode [22]20 to the RA sense amplifier (and LA sense 
amplifier if provided), RV sense amplifier and LV sense amplifier. Again, sense 
electrode selection and control circuit 350 selects conductors and associated 
sense electrode pairs to be coupled with the atrial and ventricular sense 
amplifiers within the output amplifiers circuit 340 and sense amplifiers circuit 360 
for accomplishing RA, LA, RV and LV sensing along desired unipolar and bipolar 
sensing vectors. 

The paragraph beginning at page 23, line 4 has been amended as follows: 

FIG. 6A-6B is a flow chart illustrating the steps S1 14 and S132 of FIG. 4 
for delivering ventricular pace pulses triggered by a ventricular sense event in 
step S108 during the time-out of an AV delay, or in step S124 during time-out of 
the V-A escape interval. It may be noted that these steps are optional, and may 
not be provided in some devices, or alternatively, may be designed to be 
programmably enabled/disabled. As noted above, the sensing of R-waves in the 
RV and LV can be accomplished by employing several RV-SENSE and LV- 
SENSE sensing axes or vectors and the trans-ventricular sensing vector. The 
selected vectors may include the bipolar RV-SENSE vector (RV sense 
electrodes 38 and 40), a unipolar RV-SENSE vector (RV tip sense electrode 40 
and IND_CAN electrode [22]20), a unipolar LV-SENSE vector (LV sense 
electrode 50 and IND_CAN electrode [22J20), and a trans-ventricular, combined 
RV-SENSE and LV-SENSE vector (RV tip sense electrode 40 and LV sense 
electrode 50). The selection of the sensing vectors would depend upon heart 
condition and the selection of the pace pulse pathways. 
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